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摘  要
         
         
核孔复合体是细胞核核孔上由核孔蛋白组成的复合体，为细胞质和细胞核之间物质
运输提供通道。运输的物质包括小分子和大分子蛋白、mRNA等，而准确无误的核孔
复合体组装对维持细胞生理功能必不可少。脊椎动物核孔复合体中包含Nup107-
160复合体，Sec13是其组成成分。同时，Sec13还参与COPII囊泡的构成。近年来
，研究发现Sec13在视网膜发育和消化系统发育中具有重要作用，另外，同为
Nup107-160复合体组成成分的Nup133被证实在小鼠神经干细胞分化中具有调控作用
。那么Sec13在神经系统发育尤其是髓鞘发生中有无作用？这引起了我们的兴趣。
首先，我们的实验结果显示，Sec13是一个泛组织表达且在中枢和外周神经系统的
主要细胞系中都能表达的蛋白质。为了研究Sec13在特定细胞和特定时期中的作用
，我们使用了cre-LoxP条件敲除小鼠模型。
特异性敲除少突前体细胞中的Sec13，导致小鼠中枢系统髓鞘缺失，出现震颤、癫
痫的表型。Sec13缺失的少突前体细胞增殖能力减弱，能启动向少突胶质细胞的分
化但无法成熟，停留在pdgfrα阴性olig2阳性的不成熟中间态。少突前体细胞也是
部分星形胶质细胞的前体细胞，少突前体细胞Sec13缺失导致星形胶质细胞数量减
少，且不能在胼胝体和脊髓白质集中分布，而少突前体细胞Sec13缺失对成熟神经
元的产生没有影响。
外周神经系统中，特异性敲除施万细胞中的Sec13，导致外周系统髓鞘缺失，敲除
小鼠出现前后肢瘫痪的表型。敲除Sec13的施万细胞增殖能力下降，且不能成熟并
髓鞘化，同时坐骨神经中伴随着后期的细胞凋亡。
综上所述，少突前体细胞和施万前体细胞的增殖与分化需要Sec13的参与。
         
关键词：Sec13；少突胶质细胞；施万细胞
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Abstract
         
         
Nuclear pore complexes(NPCs) are large complex formed by nucleoporins that
anchor at the nuclear pore. They serve as channels connecting the nucleus and
cytoplasm.These molecular exchanges include the movement of small molecules
and transportation of large proteins as well as RNA.Precise assembly of nuclear
pore complexes is the Key for the maintainance of normal cellular physiological
functions.The Nup107-160 complex is part of the NPCs in vertebrates,which
Sec13 is one of its component. Sec13 also takes part in the formation of COPII
complex.In recent years, Sec13 has been found to play an important role in retinal
and digestive system development. Nevertheless,one of the other components of
Nup107-160 complex,Nup133,has been proved to regulate the differenciation of
neural stem cells.In this light,would Sec13 play a regulatory role in neural
development especially the myelinogenesis?This idea aroused our curiosity.
Firstly,our experiment results show that Sec13 is expressed in most organs or
tissue,as well as in major neural cell lines.In order to explore the function of
Sec13 in specific cell lines or periods,we made use of the cre-LoxP knock-out
mouse.
The deletion of Sec13 in oligodendrocyte progenitor cells(OPCs) in central
nervous system resulted in the disability to myeliate in mutant mouse central
nervous system,which brought with it a trembling,epilepsy-like phenotype.Sec13-
null OPCs became less proliferative,which were able to initiate differentiation but
not able to mature and myelinate.These oligodendrocyte were arrested in a
pdgfrα-olig2+ immature stage.OPC is the progenitor cell of a portion of
astrocytes.The amount of astrocytes in mutant mice was slightly less than control
mice.Moreover,these astrocytes are not able to gather in corpus callosum or
spinal cord white matter.However,the Sec13 knock-out in OPCs didn’t affect the
production of mature neurons.
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We also specifically knocked out Sec13 in Schwann cells,the myelinating cells in
pheripheral nervous system.Myeline was not detected in mutant mice.These mice
developed severe forelimb and hindlimb paralysis. Schwann cells in mutant mice
became less proliferative.Furthermore,these cells could not mature and produce
myelin.In later stages, a large proportion of cells in mutant’s sciatic nerve were
apoptotic.
In conclusion,Sec13 is required for the proliferation and differenciation of both
OPC and Schwann cell.
         
Keywords: Sec13;Oligodendrocyte;Schwann cell
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